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A STUDY OF VOLTAGE UNBALANCE FOR SUVARNABHUMI AIRPORT RAIL LINK SYSTEM
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ABSTRACT

This paper presents a study of voltage unbalance of a power supply system in an AC electrified railway using MATLAB/Simulink
program. The voltage unbalance is evaluated by the voltage unbalance factor at the traction substation based on the different
types of transformer connections: single-phase connection, cyclic winding connection, V connection, Scott connection, and
LeBlanc connection. Suvarnabhumi Airport Rail Link or Airport Link - Bangkok, Thailand is chosen to be a test system with
different scenarios of the train headways and masses. The test system is operated by an AC electrified power feeding scheme via
25 kV overhead catenary system. The total service distance of the Airport Link is 28.298 km with 8 passenger stations. As the
results, the lowest voltage unbalance factor of 0.1792% achieves by the use of the LeBlanc connection. Therefore, it is
recommended to use this type of the transformer connection to reduce the effect of the voltage unbalance of the power supply for
improving the present traction substation and planning the line extension of the Airport Link in the future.

KEYWORDS: AC electrified railway, voltage unbalance factor, transformer connection
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Traction Substation Transformers
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Scenario Headway (min) Train configuration Total weight (ton) Auxiliaries power (kW)
S1 15 3 car train 183.67 200
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Comparison of VUF:Symmetrical Component
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